Introduction
T he aetiology of sickness absence cannot be expected to be identical to the causation of illness and disease. 1 The legal requirement for receiving sickness benefit in Sweden, is diminished ability to perform ones' work tasks because of reduced health rather than only qualifying for the diagnosis of a specific illness or disease. [1] [2] [3] Furthermore, it is conceivable that several factors in the work and home environment may interact with the illness, possibly modifying how it affects the ability to perform the work tasks. [4] [5] [6] [7] [8] In the case of temporary illness, or chronic illness with intermittent attacks, 9 the question of whether work demands can be adjusted to the specific illness or disease becomes a potentially important factor for understanding sickness absence.
Johansson and colleagues have studied these types of temporary possibilities to adjust work, using the term adjustment latitude. 4, 10 A cross-sectional study, found an association between low level of adjustment latitude and 12 months recall of sickness absence among women, but not among men. 10 In a follow-up study, an intermediate level of adjustment latitude, but not a low level, increased the risk of self-reported sickness absence. 4, 10 Because of the inconsistent results and methodological weaknesses, further studies are needed. In this study, we are able to further test the concept of adjustment latitude, using a prospective cohort of employees, with continuous employer-reported sick-leave.
The aim of this study was to investigate whether low levels of adjustment latitude increase the risk of sickness absence.
Methods
This is a prospective cohort study using data from the TUFS project (an acronym for 'Triggers of sickness absence' in Swedish). Six workplaces in different areas of Sweden-four public and municipal health-care facilities, one manufacturing plant and one insurance company, were strategically recruited from three occupational sectors through contacts with the organizations' executive managements. Approval was also obtained from union representatives and from Stockholm's Regional Ethics Committee.
All employees in active employment at study start-up (i.e. not on parental leave, sick leave >30 days, or other leave of absence) and with a contract for more than three months future employment were considered eligible for participation. A total of 3020 employees received information about the project to their home addresses together with a baseline postal questionnaire and a consent form. Three reminders were sent out and 1430 individuals agreed to participate. Ten of them were excluded since they were on sick leave at the start
of follow-up. Hence 1420 employees (47%) were included in the cohort (table 1) . The data were collected between April 2005 and February 2007. The first and last dates of all new sick-leave spells were reported from the workplaces. The length of follow-up was the same at each workplace, but varied from 3 to 12 months between the workplaces for practical reasons. Information about employees with loss to follow-up (because of death, ended employment, parental leave or other leave of absence) is not complete for all participants. In the part of the cohort with such information, 3% had a premature end of follow-up (i.e. before a sick-leave spell or workplace end of follow-up). In 81% of the spells, we conducted a telephone interview for the purpose of another study, which contributed information on self-reported reasons for taking sick leave. De-identified group level data on sick-leave spells among non-participants was also reported to the project.
Exposures
Adjustment latitude at work was measured in the baseline questionnaire by one question on general adjustment latitude and nine questions on specific adjustment latitude types. All measures, definitions and categorizations of adjustment latitude were based on the previous literature. 4 The single question on general adjustment latitude read 'If you are tired, out of sorts, or have a headache, are you able to adjust your work to how you are feeling?', and had four alternative answers; 'never', 'seldom', 'sometimes', and 'often'. The nine questions on specific adjustment latitude types (see table 1), were answered by 'yes' or 'no'.
Lack of general adjustment latitude was defined as answering 'never' to the general question and low level of general adjustment latitude as answering 'seldom'. A second measure of general adjustment latitude was constructed from a summary score of all specific adjustment latitude questions (each yes = 1). The score was categorized into three groups; 'few adjustment latitude types' (score 0-3), 'intermediate number of adjustment latitude types' (4-6), and 'many adjustment latitude types' (7) (8) (9) . Individuals with partially missing answers were categorized based on the answered questions. Respondents who had not answered any specific questions, but had stated in the general question that they 'never' had adjustment latitude, were included in the '0-3' group, based on the observation that, among those who had answered 'never' to the general question and who responded the specific questions, 88% was categorized into that group.
Confounders
Information on age, sex, self-rated health, occurrence of longstanding illness, household financial situation, share of housework performed, presence of children under 18, and attendance requirements (defined as negative consequences at work of being absent when ill 4 ) was obtained at baseline. For definitions, see table 1. Occupational titles from an open-ended question in the questionnaire, were coded into ten homogenous occupational categories based on the first and second levels of the SSYK codes (Swedish Standard Classification of Occupations).
11 One group was split in two categories according to SEI codes (the Classification of socioeconomic position of Statistics, Sweden) 12 (table 2) .
Outcome
The outcome was defined as incidence of the first new sickleave spell for a participant during follow-up. A sick-leave spell occurred whenever a participant contacted their workplace to report sick. The first and last dates of the sick-leave spells were emailed or faxed continuously to the project from predefined key employees who received sick-leave spells as a routine work task. At one workplace, a specific reporting organization was formed for the purpose of TUFS. Sick-leave spells of all lengths and grades were included, except sick-leave spells planned in advance (e.g. for a planned operation). At the end of data collection, incomplete or overlapping sick-leave spells were corrected. The sick-leave incidence rate was estimated with person-time based on calendar days, and includes both the days on sick leave and work-free days. Sick-leave duration was estimated from the first and last dates of the spell without exclusion of work-free days.
At the time of TUFS, all employees in Sweden were covered by the same sickness-benefit insurance, which after one qualifying day covered up to 80% of the income, for full-or part-time sick leave. The first 14 days were financed by the employer, and thereafter by the Swedish Social Insurance Agency. After seven sick-leave days, a medical certificate was required. [1] [2] [3] Absences to care for a sick child were not included in the outcome measure, as it is not part of the sickness benefit, but of the parental benefits.
Statistical analysis
We calculated hazard ratios (HR) for having a new sick-leave spell during follow-up using Cox proportional hazards regression. Results are presented as HRs, with 95% confidence intervals (CI). The participants were followed until either the first day of the first sick-leave spell or until the end of follow-up. The main analyses were not censored for loss to follow-up. The effect of this procedure was tested through alternative analyses restricted to person-time with full information.
We chose confounders based on previous studies of adjustment latitude and sickness absence, 4, 10 and grouped them in four categories: demography (age and sex), health (self-rated health), private domain (household financial situation, share of housework performed, presence of children under 18) and work domain (attendance requirements). Adjustment was also made for workplace, assuming it to be associated with an overall level of adjustment latitude and to be a risk indicator of overall level of sickness absence. 1 It also implied adjustment for seasons of follow-up.
The analyses are presented as seven models for each measure (tables 3 and 4). The models include crude estimates and adjustments for the four categories of confounders, both separately and together in a full model, finally also adjusted for workplace. The highest level of adjustment latitude was used as reference category.
To investigate effect modification, the analyses were stratified by sex, occupational group, self-rated health and long-standing illness. Sick leave spells 7 and >7 days were analysed separately to investigate whether the effects of lack of adjustment latitude were different depending on length of spell.
Results
The prevalence of general adjustment latitude and the specific adjustment latitude types varied between the occupational groups. About half of all machine operators and service workers responded that they never had adjustment latitude. Among senior officials, the corresponding proportion was 9%. Between 30 and 45% of the senior officials and other associate professionals had many different types of adjustment latitude, while corresponding numbers for Low adjustment latitude and sick leave service workers and machine operators was 6 and 0.5%. The largest difference was seen for the possibility to work from home, which was very uncommon in several occupational groups.
The estimated sick-leave incidence was 2.85 sick-leave spells/ 1000 person days. In 83% of the sick-leave spells the duration was 1-7 days. More than two-thirds of the self-reported reasons for sick leave pertained to colds, stomach flues and headaches.
Employees with a lack of general adjustment latitude had an adjusted HR of sickness absence of 1.51 (95% CI 1.08-2.11) compared with those with a high level (table 3) . For those with a low level of adjustment latitude, the corresponding HR was 1.64 (95% CI 1.17-2.31). Having access to few adjustment types implied an adjusted HR of 1.84 (95% CI 1.39-2.44) compared to those with many different adjustment types. For those with an intermediate number of adjustment types, the corresponding HR was 1.58 (95% CI 1.18-2.10).
The effect estimates for lack of general adjustment latitude were in the same direction for men and women, but a tendency towards a somewhat larger HR for men was seen for both measures of general adjustment latitude (HR 1.65 95% CI 0.99-2.73 for lack of general adjustment latitude among men, HR 2.12 95% CI 1.27-3.51 for few adjustment latitude types among men). Effect modification by occupation was suggested in stratified analyses. For example, in the group of lower non-manual other associate professionals, those with less than a high level of adjustment latitude, had more than a 4-fold increase in risk of sickness absence. However, the confidence intervals were wide (data not shown). When analyses were stratified by self-rated health and long-standing illness, the effect estimates for general adjustment latitude were somewhat lower among those with worse health (data not shown).
Separate analyses of the 95% of the sick-leave spells, for which information on estimated sick-leave duration was available, suggested that the effect of lack of general adjustment latitude was slightly larger for the 17% of the sick-leave spells that exceeded seven days (for sick-leave spells >7 days an HR of 2.08 and 95% CI 0.66-6.58 for lack of general adjustment latitude). Controlling for socioeconomic status slightly mitigated the effect estimates. Using longstanding illness instead of self-rated health as indicator of baseline health status changed the results minimally.
Some types of adjustment latitude were more strongly associated with sickness absence than others (table 4) . Employees without the possibility to 'work from home' had an adjusted HR of 1.86 (95% CI 1.31-2.64) compared with those who could. Not having the possibility to 'postpone 
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European Journal of Public Health work', 'choose among work tasks', 'take longer breaks', 'shorten the work day', 'go home and finish later' or 'work undisturbed' also generated elevated HRs.
Discussion
Having low general adjustment latitude, whether measured as having access to few adjustment latitude types, or as experiencing a low level of adjustment latitude, was associated with a higher HR of sick leave among both men and women. Among the specific types of adjustment latitude, elevated HRs were found for those not having the possibility to 'postpone work', 'choose among work tasks', 'take longer breaks', 'shorten the work day', 'go home and finish later', 'work undisturbed' or 'work from home'. The specific adjustment types may be seen as targeted for certain health complaints, implying that the consequences of a specific illness will interact with the available specific types of adjustment latitude. When interpreting the effect of single specific types one also need to consider the possibility of different types interacting and having an effect depending on which other specific types that are available. The statistical power in this study limited our possibilities to perform such analyses. The suggested stronger effect of lack of general adjustment latitude for sick-leave spells exceeding seven days implies that the effect of having access to adjustment latitude may go beyond preventing sick leave for short-term colds and influenzas. However, effect modification by baseline health indicators may imply that for some individuals with poor health, access to adjustment latitude may have less of an effect on sick leave.
Considering the emphasis on work demands in sicknessbenefit regulations, there are remarkably few studies on adjustment latitude. The results of our study, which have a cohort design, incident sick leave as outcome and includes a variety of occupations, support the findings from the two previous studies.
4,10 Moreover, we found similar associations for men and women. In the previous studies, participants who reported neither any previous sickness absence nor any previous sickness presence were excluded at analyses, for the reason that these may not have considered their adjustment latitude, leading to a higher degree of misclassification of exposure within this group. 4, 10 We did not apply this exclusion in our main analyses. Analyses with such a restriction lead to exclusion of 20% of the cohort and effect estimates for general adjustment latitude similar to those reported.
Several potential confounders were controlled for. However, whether further adjustments should be made for type of occupation, socioeconomic status, or psychosocial work environment, to single out the effect of adjustment latitude, is an important issue. There may be a health-related selection Low adjustment latitude and sick leave into occupations (and socioeconomic groups) with different levels of adjustment latitude, which have not been completely controlled for by adjustment for self-rated health. 1 When we instead adjusted for longstanding illness, it resulted in a minimal change in effect estimates. Socioeconomic status may also be associated with other risk factors of sickness absence than reduced health. 1, [13] [14] [15] [16] Some of these aspects should have been captured through household financial situation, share of housework performed, and presence of children under 18. Adjustment for socioeconomic position only resulted in small changes in risk estimates. Physical and psychological work demands, job control, workplace social support, job satisfaction, organizational justice, and organizational climate are aspects of the work environment that could confound the results. 1, [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] Specifically, the literature suggests evidence for the association between low control over the work situation and sickness absence. 1 Karasek and Theorells' demand-control model includes the concept of decision latitude, which has many similarities with adjustment latitude. 27, 28 However decision latitude and most of the other mentioned work-environmental factors have mainly been studied as risk factors of illness or disease, with sickness absence often used as an alternate outcome measure. 1 Some of their effect should, therefore, have been adjusted for, partly through self-rated health and partly though adjustment for workplace and attendance requirements. Differential access to adjustment latitude between different occupations should, foremost, be regarded as a true exposure contrast. Adjustment for occupation would change the comparisons, from between to within occupations, and accordingly from larger objective differences between heterogeneous groups, to subjectively perceived differences within homogeneous groups. In the main results, we have instead controlled for workplace, to capture potential differences in local norms and organizations.
The hazard of sick leave can be assumed to vary by season. For one workplace, the insurance company, follow-up was limited to a period with a high incidence of infections. As adjustment latitude in this group was somewhat higher, it might lead to an underestimation of the HR. However, adjustment for season is inherent in the adjustment for workplace performed in the final model. Inclusion of covariates in the different models implies a loss of individuals due to partially missing answers. Performing the analyses of model 1-6, including only the 1295 individuals from the final model, yielded results very similar to those presented (data not shown).
Complete information on loss to follow-up was available for 61% of the participants. Among them, 3% had a recorded premature end of follow-up (i.e. before a recorded sick-leave spell or end of follow-up at workplace). Among the remaining 39%, information on loss to follow-up was available for part of the follow-up period for all but 3%. The discontinued information was due to administrative changes at workplace level, and not based on lacking participant compliance. We have no reason to believe that premature end of follow-up would be substantially different among participants where this information was incomplete or missing. We made separate analyses of the person-time with available information on loss to follow-up, censoring individuals at premature end of follow-up. These analyses produced minimal changes in effect estimates. Neither measure of general adjustment latitude was associated with being censored.
The non-participation foremost influence the possibilities of generalization. The estimated incidence rate of sickness absence was 4.30/1000 person-days among those declining participation, compared to 2.85/1000 person-days among the participants. To quash the presented results, 
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Information from the 81% of the sick-leave spells, which were confirmed by a telephone interview, indicated an almost perfect specificity. At the workplace where a special organization for sick-leave reporting was set up, a comparison was made to administrative absence records, which revealed a minor deficiency in the sensitivity of outcome. Inclusion of sick-leave spells that was not reported to the project slightly lowered the effect estimates, but did not change our conclusions.
The uniqueness of this study lies in its combination of detailed information on adjustment latitude from employees in different occupations and the longitudinal data on incident sick-leave spells of all lengths based on employers' reports. We conclude that low adjustment latitude is a risk factor for sickness absence. However, the non-participation and the strategic sampling of occupations included in the study should be considered when generalizing the results. Furthermore, the suggested effect modification by occupational group does not warrant broad generalizations, until further studies of such possible occupation-specific effects are performed. A possible hypothesis would be that sickness absence is a result of the interaction between available specific adjustment possibilities and the specific work ability reduction experienced by the individual. 
